T he present res ults indicate the presence of a season:1 l rh ythm of immun o reJcrive a -mel anocyte stimubtin g ho rm o llc (a-M SH ) in 20-to 40-yea r-o ld subj ects of skin t y pe I (li g ht co lor o f skin J nd eyes, red h:1 ir, no ta nnin g ::tfi:cr sun ex-1 os ure) and skin ty pe II (li g ht co lo r o f skin , eyes, and hair , rare t:l llllin g) w ith rai sed le vels of a -M S H in sumn1cr J nd low le vel s in w inter. Wit h in creas in g age o f the in ves ti ga ted subjL'Cts , the seaso n:1 l rh ythm see m s to be lose. In subj ects w ith skin t ype Ill (li g ht skin , brow n eyes and bl ack h :1 ir , A lpha-m cbnocy tc stimulatin g ho rm o n e (a-M S H ) is a tri decapcptide w ith a m_olccu l_a r wei)!; h t of 1 (>63. The am1110 aCid sequen ce o f a-MS H >S 1denncal wnh the secti o n 1-13 of t he ACT H m olec ule . T he biolog ic rel ated n ess of th e 2 p eptide h o rm ones, w hi ch is espec iall y striking dermato lo g icall y alth o u g h the m eb noge ni c effect is different, is exp lain ed by thi s p a rtia l m okcubr id en tity. A lth o u g h a -MSH indu ces multifariou s ce ntral and periphera l effects in q uite differc llt ani m al species Jl -5 \, its ro k and its topi ca l occurren ce in hum ans arc sti ll brge ly un clear \6\. a-MS I-I is n:-ga rd ed as a typ ica l ho rmone du e to its h ypoth alam o h ypophysca l I(,, 7\ o ri g in, its prese n ce in the blood , and beca use of its effects o n periphera l tissue \3\. In th e periph e ry, th e effect of a -M S H o n the m elan op h o re s of lower verte brates has been itt vcst iga tcd cspeci3l ly thoro u g hl y \H\. Furtherm o re , th e stimul:tror y effect o n m ebnocytes \2, 1 ) \ and se ba ceo us g lan ds in th e sk in \2,4,5 \ is a lso k n ow n in m a mm als. Fin all y, it co uld be de m o nstrated that thi s peptide h o rm o n e in creases th e p ig m ent sy mhes is of m el:t n o m a ce ll s in vitro v ia :~ct i vat i o n of ty ros in ase. Th e g rowt h of thL·se tum o r cell s ca n be both stimulated and inhibited \1 0, II\ (co ncc mration-depcndcm') by a -M S 1-1 .
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In hum an s, th ere arc indications that the pla s tn a levels of a -MS II w hi ch ca n be detected b y m ea ns o f radi o immun oassa y arc nut co n stan t, but :1 1-c subj ec t to va ri o us reg ulat ory facto rs. T h ese in clu de the d eg ree of pi g m en tat ion of th e in tq; unH: llt (as a genet ica ll y coded individual fa cto r) as we ll as cnv iro nnl cnta l fa cto rs such as expos ur e o f the sk in to UV rad iat io n\ 12 \.
In the presc m stud y, we h ave in vest iga ted the q u estion as to w hether ot he r reg ula to ry me ch anis m s act b csidL·s the above factors. In parti cular, we aim ed to establi sh w het her diurnal o r seasu nal va riati o n s o f th e immun o reactive a -M S H and ACTH le ve ls can be mea sur ed in th e pbsma.
Mon uscrip t rL'CL'ived Nu ve mbcr 2'J. I'J~~: accepted for pub licatio n June I'J, I 'JtlS. *!'resented in pan ar th e 12 th lnl cm ariona l l'i~n1 ent C dl Co nf' e rL'Il Cc. Dcmullol t16: [454] [455] [456] 1986 TEST SU BJ ECTS AND M ET H ODS The study was ca rried o ut in f1H Ce m ra l Eu ropea n s of b o th scxe (-til females, 28 m ales) aged 20-95 yea rs (x = -+4.4 yea rs) . The test subje cts w ere classified in acco rd an ce wit h age an d their s ki n type (ty pe l: li g ht eye colo r , red h air , no tannin g o n ex p os ure to sunli g ht ; t ype 11: li g ht skin an d eye co lo r , moderate tannin g on expos ure to sunli g ht; type 111: li g ht s kin , bro w n eyes an d black h ai r , intm se pi g m ent ati o n o n expos ure to s unli g ht).
The o lde r test subj ects (ove r 70 yea rs of age) were residents in o ld peoples' ho m es, and the re m ainder were wor kin g. All test subj ects were living in Ge rm an y during the period o f the tri al and we n: exposed to th e usual s unli g ht. Th e bloo d sa mples \NLTe tak en in summ er (August) \ 982, in autumn (October) 1982, in w inter Uanuar y) I 'JS3 , an d in s prin g (April I'JH3); th ey we re taken at h alf-h o url y inte rva ls (period 7 AM to 5 I' M) to d ete rmin e a diurna l rh y thm of the immunorea c tive a-MS H in 15 test subj ects wi th va ri o u s skin type s and aged between 20 an d 40 yea rs. The bl ood was coll ected in EDT A-coJ.ted tubes, ce ntrifu ged, and imm ediately sto red at -40°C until the m eas ur emellts of a -M S H an d AC TH were clone. The co mm erciall y ava ilable radioimmunoa ssay fo r a-MSH (Bierm an n . Bad Nauhcim) co ntai n s rabbit u-MSH antibodies in rabb it serum and 12 "1-bbelcd t¥-MSl-1. The an t ibody co mple x is precipitated by me ans o f a rabbi t anti se rum (goat) as we ll as ca rri e r rabb it se rum and po lyet h y len e g lyco l.
The u -M S H ant ib o di es wen: tL·stcd wi th rega rd to their crossreactio n wi th so m e pep tides . O n ad di ti o n of th e I 000-fold concentratio n of th ..: hi g h es t a-M S H standard (1250 pg / ml ), the eros ·-rea cti o n w ith ACTl-1 is 1-24.-t%. No cross-reactio n was obsern·d w ith th e ot he r pcptidcs in vesti ga ted (A CTH 1-39, {3-M Sl-1 , {3-Ll'l-1 , {3-cnd o rphin e, m ct-cn ccp halin , ku-cn ce ph alin , parathorm o ne, so m arot rop ich o rm o nc, c llcironin, pro lacti n , hum an growth ho rm o ne. bo mb csi n , neuro ten sin ). The r..: cove r y ra te of a-M H in app li ca ti on o f 50--tOO p g/ ml is 90-120% . The limit of detecti on by the assay is 2 p g/ ml. As a n improvc m ellt of th e prcsc ri b d m eth od fo r a -M SH m eas ur e m ents, the rabbit a -M S H antiseru m was diluted I :2 w ith b ov in e ser um albumin b o rate buffer (0.1 M, pH 8.4), so th at th e ratio 13/ B., ( = percenta ge bindin g of the sa mp le co m pa red to th e zero stand ard as m axi mum bindin g) with 60 p g u -M S H / ml was roug hl y SO%, whe reas it was ro u g hly SQo,, 33. 1 ± .s of t h e c ur ve w ith rega rd to t ht:se va ri atio n s in th e antibody co nce ntrat io n s of t he sa m ples. Th e int raassay va ri an ce is 15% in thi s tes t syste m .
Ta ble
A TI-l 1-3'1 w:ts likew ise m eas ured r:tdi o immun o logiCJ I! y (Bie rm an n , Bad N auht:im ). T h e s tati sti ca l s ig nifi ca n ces we re ca lc ulated in acco rd a nce w ith th e S tud en t 's /-tL'St.
RESULTS
We we re un ab le to dete c t any sex-s pecifi c diffe ren ce fo r the p rotco ho rm o n es a -M Sl-1 an d A C TH b y m ean s o f rad io inlmun oassay . In the diffe rent age g ro ups. mu c h lowt: r b as al va lu es (Table  I) If the age fac to r is addi ti o n a ll y in cluded in thL· eva lu ati o n , mu ch g rea t e r difti:-ren cL·s be t wee n w intLT and s umm e r w ere sh ow n b y the 20-to 40-yea r-o ld s as co mp ared to th e o ld e r test s u bjec ts (F tg 1). Th is is und ersco red by a seaso n al :llu lys is of th e indi v idual res ults in 20-to 40-yo r o ld tes t subj ects w ith sk in t y pe I (F1g 2) .
Here we h ave fo und sta ti sti ca ll y s ig ni tica nt res ul ts fo r a -M S H level in s u m m e r and wimer w ith p < 0.00 1.
In ha lf-h o url y meas u rements o f th e 2 pro teo h o rrn o ncs, th e fam ili a r diurna l rh yth m w ith a ri se in the m o rnin g was sh ow n by AC TI-1. O n the o ther h a nd , a-M S l-1 did n o t re VL'a l an y d iurna l rhyt hm (Fi g 3). Table III . Seaso be d ue to en vi ro n m e nt a I inAu en ces, redu ced U V ex pos ure o f o ldn peop le, o r a ltered cy berneti c processes in t he e ld e rly w hi ch h ave n ot bc·en d e tec ted so far. Fin all y. g Cil etica ll y fixed feat ures su ch as th e d eg ree or cu tan eo u s pigme ntation also influ en ce t he leve l o f th e a -M S I-1 in th e pbsma. We h ave :dn: . .td y de sc ribed thi s in an ea rlie r co mmu11i ca ti o n 11 2 1, :111d thi s obse-r va ti o n is co nfi rm ed o n ce m o re b y th e res ults prese nted here. Test s ubj ects of sk in t y pe Ill di s p lay o nl y sli g ht, in s ig n ifican t seaso n al va ri atio n s of th e a -M S l-1 le ve l in the p las m a. For A C Tl-1 , a seaso n al rh y thn t co ul d n ot be de m o n st r:.tted. O n th e o ther h an d , we were ab le to rep rod uce t he t':lm ili a r d iurn a l rh y th m fC. 1 r ACT H in co n tras t ro a -M S I-1 . Little in vL·s ti ga ted so far have been the me ch ani s m s w hi c h co n tro l th e a -M S II in c re t io n . H o lz m ann a n d co wo rk e rs 11 3 1 wne ab le to dcm o n str:He a ri se o f th e a-MS H afte r UVA irradiati o n o f large r areas of the skin . In ge n era l. co m plex c11 doc rin o log ic reac ti o ns arc indu ced a fter ultr aviolet irrad i:H icm of the w h o le body 11 4 1. l~e c e n t in ves ti gat io ns d ocumentin g thL· ex is ten ce of a -MS I-1 in hum an skin li S I indi cate th e so fa r unkn ow n . ig nifi ca n ce of thi s peptide ho rm o n e for t he integ um en t. Furtherm o re , it is k 1t OW il th at th e plas ma le vel o f c~ M S l-1 in m amm :d s ca n be s u bj ec t to a ge n eti c prog ra m 11 6 1.
Fi n all y, in vest iga ti o ns 0 11 var io u s m a mma ls 13. 17 1 indicate th at the a-MSI-1 in c re ti o n m ay be , ubj ecr to diurn a l and seaso n a l rh y thm s. H oweve r , s peci.d species-sp eciti c fea tures wo uld ha ve to be co ns id e red h e re (e.g., se.tso na l co.tt pi g m en t.Hio n s an d depi g ment at io n s in th e we:tscl ). In fe m ale rats, rh ythmi c Au ctuation s in a-MS l-1 sec retion co ul d be dc nt o n strated du rin g th e sex ua l cycl e. In co ntras t to th e va lu es we fo un d i1 1 hum an s, d iurn :1l o n s trated a ri sL· of the a -MSH co n centratio n und e r the inAu c n cc of progestno tt c a nd es trogen s in rats. In hum a n s, a s in g le a -M S H inj ecti o n br in gs ab o ut a ri se of severa l h y p o ph ys ea l h o rm o n es 1(1 1.
At the prcscm s tate o f kn ow led ge, it ca n be o b se r ved th at th e lev e l o f M S H in nt a mmal s is subje c t to mul tifariou s inAu e n ccs.
Ues id e cmtral reg ulator y m ech a ni s m s s u ch as M S H relea se inhi b iti n !!; 1:1ctO r a nd MSH rcl osin g facto r , periphna l s timuli pnceivcd via th e inte g ument :1nd tran s mitt ed to the h ypothalamu s ( U V irrad ia ti o n ) ca n probab ly a lso act in hum a n s. In addition , then: a rc g mcti ca ll y co d e d reg ulator y fa cto r s. T hu s, the in divid- T ilE JOU RNA L OF INVESTICA TIV E DEI\MATO L OGY ual a-MSH leve l in t h e pl as m 3 is th e product of 3 pol yfacto ri al process in w hi c h intcgu mrnta l f3cro rs very pro bab ly pb y 3 role w hi c h is n ot to b e n cg lcc rcd.
